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DETAILED ACTION 

Claim Objections 

Claim 8 is objected to because of the following informalities: claim 8 recites "the 
temperature resistance"; however, this phrase lacks antecedent basis because claim 8 
depends from claim 1 . The claim should instead use the phrase "a temperature 
measurement resistance", or depend instead from claim 7. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 6, 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shie (US 5,659,127) in view of Wado (US 2006/0194332 A1). Shie teaches a gas 
sensor on a membrane layer [17] formed on a semiconductor substrate [16] on which a 
metallic evaluating structure [221] is arranged in an evaluating region, a metallic Pt 
heating structure [18], and a tin oxide gas sensor layer [22] disposed on the evaluating 
structure [221], whereby the gas sensitive layer [22] is heatable by the heating structure 
[18], and the electrical resistance of the gas sensitive layer is evaluatable by the 
evaluating and electrode structure [221], and where the heating structure [18] is 
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disposed on an adhesion promoting silicon oxide layer [183] on the upper side of the 
membrane layer [17] and is separated by a cover oxide layer [19] from the gas 
sensitive layer [22]. The cover oxide layer [19] has contact holes (Figure 1). See 
Figure 1 and entire document. With respect to claim 6, the membrane layer is 
composed of a silicon nitride layer [172] having an oxide layer [171] bounding on the 
substrate [16]. See Figure 1 and entire document. 

Shie teaches the claimed invention except for an adhesion promoting layer 
insensitive to an oxide etching located between the membrane layer [17] and the 
electrode structure [221], and that the heating structure is arranged outside the 
evaluating region. 

With respect to the use of an adhesion promoting layer, Wado teaches the use of 
an adhesion promoting layer structured correspondingly to the electrode structure to 
adhere an electrode structure to a membrane layer; see paras 186 and 0454. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to use an adhesion promoting layer between electrode and membrane as taught 
by Wado in the invention taught by Shie, since this forms a stronger bond between 
electrode and membrane, improving the usable life of the device. 

With respect to the heating structure being arranged outside the evaluating 
region which contains interdigital measuring electrodes, Wado teaches a variety of 
heating/evaluating arrangements; see, e.g., Figures 2-9, 15-18 (heating inside 
evaluating region) and Figures 12-14, 19-26 (heating outside evaluating region, also 
para 0243, where the Pt measuring electrodes are interdigital, paras 0168 and 0186). It 
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would have been obvious to one having ordinary skill in the art at the time the invention 
was made to use a heating structure outside the evaluating region as taught by Wado in 
the invention taught by Shie, since this configuration improves temperature control; see 
paras 0274-0277. 

Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shie (US 5,659,1 27) in view of Wado (US 2006/01 94332 A1 ) as applied to claim 1 , 
further in view of Park (US 5,605,612). The claimed invention is taught as set forth 
above except for the use of Pt temperature detection electrodes. Park teaches the use 
of Pt temperature detection electrodes on a membrane-based gas sensor in which an 
adhesion promoting layer binds the electrodes to the membrane; see column 7. It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to use Pt temperature detection electrodes as taught by Park in the invention 
taught by Shie, since this configuration improves temperature control by better 
measuring the actual temperature. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shie (US 
5,659,127) in view of Wado (US 2006/0194332 A1) as applied to claim 1, further in view 
of Toyoda (US 2003/0039586 A1 ). The claimed invention is taught as set forth above 
except for the contact holes allowing contact between detection electrodes and gas 
sensing material. Toyoda teaches a membrane-based gas sensor having tin oxide gas 
detection material extending through the contact holes to reach gas detection 
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electrodes; see paras 0020, 0027, and 0028, and Figure 6C. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to use 
gas detection material extending through the contact holes to reach gas detection 
electrodes as taught by Toyoda in the invention taught by Shie, since this configuration 
is taught to be advantageous for membrane-based tin oxide gas sensors as one of a 
finite number of configurations advantageous for such sensors. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shie (US 
5,659,127) in view of Wado (US 2006/0194332 A1) and in view of Toyoda (US 
2003/0039586 A1 ), further in view of Trentler (US 6,240,777). The claimed invention is 
considered to be taught except for the cover oxide being stoichiometric. Trentler 
teaches the use of a stoichiometric silicon oxide as a cover oxide for a membrane- 
based gas sensor; see column 3 lines 35+. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to use a stoichiometric silicon 
oxide as a cover oxide as taught by Trentler in the invention taught by Shie, since 
Trentler teaches that "[Stoichiometric silicon oxide layers have additionally proven to be 
particularly resistant to humidity, so that, as a result of this two-layer covering layer, not 
only can the stress condition be set, as desired, at slight tensile stresses, but also 
superior insulation from humidity is achieved." 
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Allowable Subject Matter 

Claims 1 0-1 8 are allowed, since the prior art neither discloses nor fairly teaches 
either a step of removing an adhesion promoting layer outside an evaluating region, or 
carrying out an oxide etching of contact holes in a cover oxide layer, either in 
combination with the other limitations of claims 10 or 12. 

Claim 5 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims, since the prior art neither discloses nor fairly teaches 
a substoichiometric cover oxide. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Cygan whose telephone number is (571) 272- 
2175. The examiner can normally be reached on 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on 571-272-2180. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Michael Cygan, Ph.D., J.D./ 
Primary Examiner, Art Unit 2855 



